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Visao geral

0 landscape de recursos para visualizagao de dados no R pode ser
representado por uma divisao em 4 territérios.

1. 0 pacote graphics e derivados.
2. 0 pacote lattice e derivados.

3. 0 pacote ggplot2 e derivados.

4. Pacotes para gréficos interativos.
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https://www.stat.ubc.ca/~jenny/STAT545A/block90_baseLatticeGgplot2.html
http://lattice.r-forge.r-project.org/
http://ggplot2.org/

0 pacote graphics

» Contém os recursos mais primitivos: com fungdes de alto e baixo
nivel.

» Pouco suporte para mapeamento em variaveis visuais retinais.

» Varios pacotes que complementam suas funcionalidades: plotrix
e gplots.

» Usado em métodos graficos de saidas de analises: dendrogramas,
biplots, etc.
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https://cran.r-project.org/package=plotrix
https://cran.r-project.org/package=gplots

O pacote lattice

Desenvolvido por Deepayan Sarkar.

Plotagem multi-painel e mapeamento em varidveis visuais retinais.
Ja vem com a instalagao basica do R.

Também é utilizado na implementagao de métodos graficos.
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https://www.isid.ac.in/~deepayan/

0 pacote ggplot2

Desenvolvido por Hadley Wickham.

Baseado na Grammar of Graphics.

Plotagem multi-painel e mapeamento em variaveis visuais retinais.
A importancia da ggplot2 esta no modelo mental mais claro.
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http://hadley.nz/
http://byrneslab.net/classes/biol607/readings/wickham_layered-grammar.pdf
http://ggplot2.org/

Pacotes para recursos interativos

A visualizagdo interativa é voltada para exibicagdo na WEB. Alguns dos
pacotes para isso sdo estes:

plotly.
highcharter.
googleVis.
rCharts.
leaflet.
iplots.

rgl.
animation.
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https://plot.ly/r/
http://jkunst.com/highcharter/
https://cran.r-project.org/web/packages/googleVis/vignettes/googleVis_examples.html
https://ramnathv.github.io/rCharts/
https://rstudio.github.io/leaflet/
http://rosuda.org/software/iPlots/
https://cran.r-project.org/web/packages/rgl/vignettes/rgl.html
https://yihui.name/animation/

Mais informagao

Para mais detalhes sobre os recursos graficos, siga esse link: https://
www.stat.ubc.ca/~jenny/STAT545A/block90_baseLatticeGgplot2.html.

Para uma descricao completada comparacgao entre lattice e ggplot2,
siga esse link: https://learnr.wordpress.com/2009/08/26/
ggplot2-version-of-figures-in-lattice-multivariate-data-visualization-with-r-final-|

Confira no R Graph Gallery a variedade de gréficos confeccionados com
oR.

Walmes Zeviani - UFPR


https://www.stat.ubc.ca/~jenny/STAT545A/block90_baseLatticeGgplot2.html
https://www.stat.ubc.ca/~jenny/STAT545A/block90_baseLatticeGgplot2.html
http://lattice.r-forge.r-project.org/
http://ggplot2.org/
https://learnr.wordpress.com/2009/08/26/ggplot2-version-of-figures-in-lattice-multivariate-data-visualization-with-r-final-part/
https://learnr.wordpress.com/2009/08/26/ggplot2-version-of-figures-in-lattice-multivariate-data-visualization-with-r-final-part/
https://www.r-graph-gallery.com/

Galerias e tutoriais
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Figura 1. Gréficos da galeria de graficos do R. Fonte: Mara Averick.
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https://pbs.twimg.com/media/DeUD4fKW0AAcyqO.jpg

Galerias

v

https://www.r-graph-gallery.com/portfolio/ggplot2-package/.
http://r-statistics.co/
Top50-Ggplot2-Visualizations-MasterList-R-Code.html.
https://r4stats.com/examples/graphics-ggplot2/.
http://girke.bioinformatics.ucr.edu/GEN242/pages/mydoc/
Rgraphics.html.

v

vy

Walmes Zeviani - UFPR


https://www.r-graph-gallery.com/portfolio/ggplot2-package/
http://r-statistics.co/Top50-Ggplot2-Visualizations-MasterList-R-Code.html
http://r-statistics.co/Top50-Ggplot2-Visualizations-MasterList-R-Code.html
https://r4stats.com/examples/graphics-ggplot2/
http://girke.bioinformatics.ucr.edu/GEN242/pages/mydoc/Rgraphics.html
http://girke.bioinformatics.ucr.edu/GEN242/pages/mydoc/Rgraphics.html

Extensoes do ggplot2
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Figura 2. Gréficos da galeria de extensdes do ggplot2. Fonte: GGally.

» http://www.ggplot2-exts.org/gallery/.
» https://mode.com/blog/r-ggplot-extension-packages.
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https://ggobi.github.io/ggally/index_files/figure-html/nostic_flea-3.png
http://www.ggplot2-exts.org/gallery/
https://mode.com/blog/r-ggplot-extension-packages

Mapas

» https://rstudio-pubs-static.s3.amazonaws.com/176768_
ec/fb4801e3a4772886d61e65885fbdd.html.

» https://www.curso-r.com/blog/
2017-05-04-mapas-tematicos-3-minutos/.

» http://qgirke.bioinformatics.ucr.edu/GEN242/pages/mydoc/
Rgraphics.html.
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https://rstudio-pubs-static.s3.amazonaws.com/176768_ec7fb4801e3a4772886d61e65885fbdd.html
https://rstudio-pubs-static.s3.amazonaws.com/176768_ec7fb4801e3a4772886d61e65885fbdd.html
https://www.curso-r.com/blog/2017-05-04-mapas-tematicos-3-minutos/
https://www.curso-r.com/blog/2017-05-04-mapas-tematicos-3-minutos/
http://girke.bioinformatics.ucr.edu/GEN242/pages/mydoc/Rgraphics.html
http://girke.bioinformatics.ucr.edu/GEN242/pages/mydoc/Rgraphics.html

Tutoriais em portugués

v

https://rpubs.com/mnunes/ggplot2.
https://analisereal.com/2015/09/19/introducao-ao-ggplot2/.
https://timogrossenbacher.ch/2016/12/
beautiful-thematic-maps-with-ggplot2-only/.
http://recologia.com.br/tag/graficos/.
http://rstudio-pubs-static.s3.amazonaws.com/24563_
3b7b0a6414824e3b91769a95309380f1.html.
http://eduardogutierres.com/
inteligencia-geografica-gerando-mapas-em-r/.
https://pt.stackoverflow.com/questions/332053/
r-mapa-de-cidades-brasileiras.
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https://rpubs.com/mnunes/ggplot2
https://analisereal.com/2015/09/19/introducao-ao-ggplot2/
https://timogrossenbacher.ch/2016/12/beautiful-thematic-maps-with-ggplot2-only/
https://timogrossenbacher.ch/2016/12/beautiful-thematic-maps-with-ggplot2-only/
http://recologia.com.br/tag/graficos/
http://rstudio-pubs-static.s3.amazonaws.com/24563_3b7b0a6414824e3b91769a95309380f1.html
http://rstudio-pubs-static.s3.amazonaws.com/24563_3b7b0a6414824e3b91769a95309380f1.html
http://eduardogutierres.com/inteligencia-geografica-gerando-mapas-em-r/
http://eduardogutierres.com/inteligencia-geografica-gerando-mapas-em-r/
https://pt.stackoverflow.com/questions/332053/r-mapa-de-cidades-brasileiras
https://pt.stackoverflow.com/questions/332053/r-mapa-de-cidades-brasileiras

Um overview do ggplot2
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A ficha técnica

ggplot2: Create Elegant Data Visualisations Using the Grammar of Graphics

A system for 'declaratively’' creating graphics, based on "The Grammar of Graphics". You provide the data, tell
'ggplot2' how to map variables to aesthetics, what graphical primitives to use, and it takes care of the details.

Version:
Depends:
Imports:

Suggests:

Enhances:
Published:
Author:

Maintainer:
BugReports:
License:

URL:
NeedsCompilation:
Citation:
Materials:

In views:

CRAN checks:

3.1.0

R(=3.1)

digest, grid, gtable (= 0.1.1), lazveval, MASS, mgcy, plyr (= 1.7.1), reshape2, rlang (=
0.2.1), scales (= 0.5.0), stats, tibble, viridisLite, withr (= 2.0.0)

covr, dplyr, ggplot2movies, hexbin, Hmisc, lattice, mapproj, maps, maptools, multcomp,
munsell, nlme, testthat (= 0.11.0), vdiffr, quantreq, knitr, rgeos, rpart, rmarkdown, sf (=
0.3-4), svglite (= 1.2.0.9001)

sD

2018-10-25

Hadley Wickham [aut, cre], Winston Chang [aut], Lionel Henry [aut], Thomas Lin Pedersen
[aut], Kohske Takahashi [aut], Claus Wilke [aut], Kara Woo [aut], RStudio [cph]
Hadley Wickham <hadley at rstudio.com>
https://github.com/tidyverse/ggplot2/issues

GPL-2 | file LICENSE

http://ggplot2 tidyverse.org, https://github.com/tidyverse/ggplot2

no

ggplot2 citation info

README NEWS

Graphics, Phylogenetics, TeachingStatistics

ggplot2 results

Figura 3. Ficha técnica do ggplot2.
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Gramatica dos graficos

Coordinates «
The Grammar

of Graphics Statistics
S~
= o >
- - Facets =g

B

Geometries

Data
§r

Figura 4. Leland Wilkinson (esq.) autor de “The grammar of graphics” (meio) e as
camadas da gramatica de graficos que sdo usadas no ggplot2.
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Gramatica dos graficos

- Cores, fonte, demarcacoes,
formatagdo, legendas.

- Sistema de coordenadas.

- Elementos de estatistica.
- Variaveis calculadas.
Estatisticas - Divisdo para exibigo.
Facetas
Geometrias

- Representagdo geométrica.

- Mapeamento em varidveis visuais.
- Controle das escala.

- Tipo de valor.
- Dimensoes de escala.

Figura 5. As camadas na gramatica dos gréficos.
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Camada 1: dados

' Data: tb

name age =] kg bmi pozition |games |goal azz yel
1 |Sadic Mané 24 175 &9 22,652061 M El 4 E 1
2 |Kewin Kampl 23 180 63 19.44444 |M El 2 4 2
3 |Alan 24 182 73 22.02840 |FH El 4 2 0
4 |Ancré Ramalho 22 182 77 22,24593 |0 El 1 NA 4
5 |Stefan Hierlinder 23 180 71 21,91358 |M 2 0 MNA 4]
6 |Christoph Leitgeb 28 172 63 23.32342 M 8 "] 1 3
7 |Jonatan Soriano 28 180 71 21,91368 [FH 7 2 1 1
8 |Stefan Ilsanker 249 186 74 21,38976 |M El 0 MNA 1
9 |Martin Hinteregger 21 184 78 23.03875 |D 9 0 MNA 3
10 |Andreas Ulmer 28 17e 2] 22,6306l |D g2 0 MA 4]
11 |Christian Schuegler 29 177 73 23,30109 |D =] 0 1 3

Figura 6. A camada dos dados.




Camada 1: dados

Deve se estar atento ao tipo de valor/objeto.

» Quantitativa: varidvel numérica discreta ou continua.
» Qualitativa: variavel nominal ou ordinal.

» Cronoldgica: varidvel de data ou data-tempo.

» Geografica: objeto como poligonos, por exemplo.
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Camada 2: mapeamento em variaveis visuais

x R Graphics: Device 2 (ACTIVE)

position
GK
D
oM
M
AM

ggplot(data = tb2,

mapping = aeg{x = cm,
y = kg,
size = age,
/(olor = position s
shape = team
2

Fw

age
® 20
@ 2
® 0
@

team
* Juventus
4 Lazio

= Napoli

Figura 7. A camada de mapeamento dos valores em varidveis visuais.

Walmes Zeviani - UFPR



Camada 2: mapeamento em variaveis visuais

Bertin’s Visual Variables

POSITION SIZE SHAPE VALUE HUE ORIENTATION TEXTURE
d L] o L] (o]
. . A . ° o / e ©
L]
'y . * ° - e L4 ® ! - @
A ° o
. . \ []
Y LNt R P BT P
.
*e | * e ® o ° o] ®
.. . L] ] ]
. ° P ~
® g A L]
. [ ] ] - [e]
. ‘ A - o o ° e ©
o* ® . ° ° |
. [] A ° ° ° ® o
Selective Selective Associative Selective Selective Selective Selective
Associative Ordered Ordered Associative Associative Associative
Ordered Quantitative Quantitative (sometimes) Ordered
Quantitative

(sometimes)

aes(X, y, size,
shape, linetype,
color, fill, alpha)

Figura 8. Variaveis visuais disponiveis no ggplot2.

Walmes Zeviani - UFPR




Camada 2: mapeamento em variaveis visuais

Fungdes para controle de escala:

scale_alpha_:

continuous date datetime discrete identity manual ordinal
scale_colour_:

brewer continuous date datetime discrete distiller gradient

gradient2 gradientn grey hue identity manual ordinal
scale_continuous_:

identity
scale_discrete_:

identity manual
scale_fill_:

brewer continuous date datetime discrete distiller gradient

gradient2 gradientn grey hue identity manual ordinal
scale_linetype_:

continuous discrete identity manual
scale_shape_:

continuous discrete identity manual ordinal
scale_size :

area continuous date datetime discrete identity manual ordinal
scale_x_:

continuous date datetime discrete loglO reverse sqrt time
scale_y_:

continuous date datetime discrete logl® reverse sqrt time
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Camada 3: geometrias

ggplot(data = tb3,

x
404 \ team
mapping = aes(x f posttlon, | < %o- / N vonivs
Z { goi team)) + S 20- : ; B Lazlo
igeom_point() + 10- + Napoli
igeom_line(mapping = aes(group = team) 0- —
GK D DM M AM FW
position
ggplot(data = tb3,
mapping = aes(x = position, )
y = goal, [ 2 40 team
HELN= team)) + 30-
:geom_col(position = "dodge" ) g .JM""‘S
S 20- B o
10- B navoii
- BL |.| L
posmon

Figura 9. A camada de elementos geométricos
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Camada 3: geometrias

Fungdes disponiveis para a camada de geometria:

geom_abline
geom_area
geom_bar
geom_bin2d
geom_blank
geom_boxplot
geom_col
geom_contour
geom_count
geom_crosshar
geom_curve
geom_density
geom_density2d
geom_density_2d
geom_dotplot
geom_errorbar
geom_errorbarh

geom_Tfreqgpoly
geom_hex
geom_histogram
geom_hline
geom_jitter
geom_label
geom_line
geom_linerange
geom_map
geom_path
geom_point
geom_pointrange
geom_polygon
geom_qq
geom_qg-line
geom_quantile
geom_raster

geom_rect
geom_ribbon
geom_rug
geom_segment
geom_sf
geom_sf_label
geom_sf_text
geom_smooth
geom_spoke
geom_step
geom_text
geom_tile
geom_violin
geom_vline
update_geom_defaults

Walmes Zeviani - UFPR



Camada 4: divisao em facetas

« R Graphics: Device 2

GK D
o
%o ﬁ°
o @t
ggplot(data = tb2, Y] o
mapping = aes(x
) y @ L 8°
geom_point(pch = 1) + Y — 0©
:facet_wrap(facets
B ocooosasanoncasenonoasascmc nrow =3 AM FW
o
0°°§§° o ¢
[+]
170 180 180 170 180 190
cm

Figura 10. A camada da divisdo em facetas.
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Camada 4: divisao em facetas

Fungdes disponiveis para divisdo em facetas:

facet_grid
facet_null
facet_wrap
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Camada 5: estatistica

5 R Graphics: Device 2

aggplot(data = tb2,
mapping =

aggplot(data = tb2,
mapping = aes( = position, 190~ é
. Yy =cm) o+ E 180~ é$$

GK D DM M AM FW
position

Figura 11. A camada de elementos de estatistica
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Camada 5: estatistica

Fungdes disponiveis para a camada estatistica:

stat_bin
stat_bin2d
stat_bin_2d
stat_binhex
stat_bin_hex
stat_boxplot
stat_contour
stat_count
stat_density
stat_density2d
stat_density_2d

stat_ecdf
stat_ellipse
stat_function
stat_identity
stat_qq
stat_qqg_line
stat_quantile
stat_sf
stat_sf_coordinates
stat_smooth
stat_spoke

stat_sum
stat_summary
stat_summary2d
stat_summary_2d
stat_summary_bin
stat_summary_hex
stat_unique
stat_ydensity
update_stat_defaults
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Camada 6: coordenadas

150 - position
100 -

50~

0-

ggplot(data = tb4,
mapping = aes(x =0,

GK
D
B

= goal, S oM

flll = position)) + M

geom_col(color = "black") AM
FW

ggplot(data = tb4,

mapping = aes(x = 0, position

y = goal, Gk

fill = position)) + = R

geom col(color = ”blackﬂ) +

Figura 12. A camada do sistema de coordenadas.
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Camada 6: coordenadas

FungOes disponiveis para a camada de coordenadas:

coord_cartesian
coord_equal
coord_fixed
coord_flip
coord_map
coord_munch
coord_polar
coord_quickmap
coord_sf
coord_trans
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Camada 7: tema

x R Graphics: Device 2 (ACTIVE)

gg <-
ggplot(data = tb2,
mapping = aes(

geom_point()

Figura 13. A camada de tema.
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Camada 7: tema

Fungdes disponiveis para a camada de tema:

theme_bw
theme_classic
theme_dark
theme_get
theme_gray
theme_grey
theme_light
theme_linedraw
theme_minimal
theme_replace
theme_set
theme_test
theme_update
theme_void

TODO WALMES FIXME e quais as fungdes que sobram? 1
ls_ggplot %>% 2
str_subset("[[:upper:]]", negate = TRUE) 3
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Data Visualization with ggplot2

Basics

S8Rlot2is based n he grammar of graphics thedea

CHEAT SHEET

5e 2 geom funct
Each function returns a la

Geoms
GRAPHICAL PRIMITIVES

110 epresent datapoints,use thegeom' aeshetic popertie o represent

TWO VARIABLES

be =long,y = at)

and geoms—visual marks that represent data points.

coordinate plot
Systom

data geom
s

o display values, map variables n the data to visual
propertiesof the geom (aesthetics) ke sze, color, and x
andy locations

Complete the template below o build a graph.

2 geom blank(
[t

rve(acs(yend =
e -3t . o,
e wlor cwaql‘lm,nmypvevw

e
A alpha,daor group, netype, size

2+ geom_polygonaesieroup = group)
B e,

rectsestanin o, yminiat
o e
- yan R

 +geom.ribbon(acc(ymin=uncmloy 500,

ooy 8
I 3i5ha, color, i, group,{melype Site

LINE SEGMENTS
common aesthetics:x,y, alpha, colo, inetype, size

asings st )

e e o,

(Bc) D o mw,?mrm ’h,'u!‘,
(R

4 geom jiter{height =2, vidth =2
e e e

&+ geom_point() .y, alph, color, il shape,
SadSroe

‘& geom_quantile(), .y, alpha, color,group,
fndpeistemeigne Frou.

+ geom_rugfsides =
fncpe s

. 5,y,alpha, color,

&+ geom._smooth{method =), lphs,
e e e

&3 peom_tex(acs(ael =ty e x=1

e, <ot T ontace s
R Honiang o ontace, sk
B Teneignt sovist i

b+ geom ,slope=1))
|| bt eominelaesymerept =
| b+ eom_wine(acspintercept

ng))

saplot(data = CIID) e
NI
STAT> postion <GB ) > et
<COORDINATE_FUNCTION-] e
Perace runcrion 3 s
=5

<THEME_FUNCTIO!

lot(ata - mog aestc=cty,y = ) Begins a plot
ER5tyou i by g ayer o Add e g
function per 3yer.

aplot(s=cty,y = huy,data = mpg i)
Seates a compiet plotwih gwendata zebm and
mappings. Supplies many useful def

last_plot() Returns the lastplot

ggsave("plot png’, width =

be, xend=longs1))
b geom_speke(acslangie - 11155, rocs 1)

ONEVARIABLE continuous
< ggplot(mpg, aes(hwy); 2 < ggolotimpg)

o pm

<+ geom_densi aussian)
\ 5 ya s m.u.‘?’h roun Uy She, weght

<+ geom_dotplot()
raloha, color, fil

i Ipha,col

discrete x , continuous y
< geplot(mpg, aes(class, )

-+ geom_col(), x,,alpha, colo, i, group,
[ECe

£+ geom_baxplot(), .y, lawer, middle,upper,
{n;!vx( i :E el T roup, i

fgeom datptottonas
R oo

7, stackdic =
roup

$3 fisenssinios: )

discrete x, discretey

<+ geom_e
finetype, size
g pistogrambruch=5) . b

+ geom.histogrami! )y, alp

3515 file named ~plotpng" n working drectory.
Matches fletype o file extension.

@ studio

2 geom ag(aesisample= ) x,y,slohe,
colory il netype,size, weight

@ g+geom_count(), x,y,alpha, color il shape,
e sisuoke

THREE VARIABLES

x,y,alpha, color,

ggplot2

variables.

continuous bivariate distribution
< gaplot{diamonds, ses{cara, rice))

I+ geom Binadiowidth = (025,500
X o oo . b, it waghe

h+ geom_density2d()

R ——
i geom hex

S S sz

continuous functi
1< Gapetecanomic,acsidte, unemploy)

A x,yﬁfﬁa'&?ﬂ# il lnetype, e
i+ geom lne0)
A e o goup,neype, e
i+ geom.stepirectian = “hy*)
L o coles Broup, netype size.

visualizing error
G Gota melarn <A,
(Cmaiin se, o

om crossba(en -2
il LSS, R T —

12)
ey e

e Mgﬂ iz

I j geom tneran

RN
1 geom.poni

ik

1

maps.
data < data.frame{murder = USArrestsSurder,
Sate = olowerlrownames(USAest) |

ap < map, data( siate’]

K= geplot{data,aes(fl = murder))

K geom maptinap st g <)
N e R e o
o el T gl a2

deaongr2 s dta_It2) < gttt s, t)

discrete
4= Saplatimps, aesf)
a+ geom_bar()

| sl e s e

1+ geom_contourlaes(z=2))
{ izl colour goup neye,
ight

tom raster(4s(l =), st st03,
m(erPDIa(
5 il

m_tilefacs(fil =), .y, alpha, colo, fil,
IS ety =

Esplot2 310 - Updated: 201812

Inc. - CCBY Sh Rstudio-

Leammoreat

Figura 14. Cartdo de referéncia dos recursos do ggplot2.
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Stats matematvewaytobuitdatayer

Scales

coordinate. plot
epun. SY3tem
stz st b changin the deftstatof e
fincion geom barstacaunt] rby o ot
fincio, o oumgsom= o) s et
BromsomakEs aye Teqonalenttos goom funcion
Use .name...syntax to map stat variables to aesthetics.

aesthetic. To change a mapping, add a new scale.
| (n<-d+ geom_barfaeif

AL

L v e

lovel),
A om=Spolygon')

< stat bin(inwidth =1, orign = 10

TR hioumt ey ndensiy

cstat_count(widtn=1) x| _coun.,. prop.

< stat_density(piust =1, kernel =“gaussan’)

P

e+ stat_bin_2d(bins =30, drop =T)

Koy T e derely
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Figura 15. Cartdo de referéncia dos recursos do ggplot2.
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